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. PREFACE

L Management Consultlng & Research, .Ingc. (MCR) has ‘been
analyzing weapon system costs and cost growth - problems for

some time. This report documents the results of work per-

formed for the Dlrector, COSt & Economic Analys;s, Offlce ' :
of the Assxstant aecretary ‘of Defense (Program AnalySLS & 0 HNM,,;.e?
“ Evaluation), titled "Ana1y51s of DoD Weapon System Cost ,

Growth Using Selected Acquisition Reports," Contract Number ‘-
MDA903-81-M-3057. '

For this analys1s the Selected AchlSltlon Reports (SARs)
as of 31 December 1980 were used as the data base. A prelim-
inary analysis of the 30 September 1980 SARs was also devel-
oped, but is not included in this report. '

The report consists of a main "briefing" section, plus
"back-up charts" in an Appendix including raw data and re-
sults from MCR's Selected Acquisition Report Analysis Model
{(SARAM) . The Appendix also includes a brief analysis of the
$50B SAR Quarterly Growth (September-December 1980), the
largest in history. 1In addition tables are presented which
note the difference between the DSARC II date (assumed here-
in) and the approved DCP dates (assumed by OASD-Comptroller).
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INTRODUCTION

The Office of the Secretary of Defense uses performance
measurement systems to evaluate major contract scatus in terms
of cost, schedule and technical accomplishments. One of the key
documents which provides summary level information is the
Selected Acquisition Repcrt (SAR) sent quarterly to Congress.

The analysis reported here is as of December 1980, with
55 weapon systems being reported. Data was used as reported
in the SAR. There are in several instances problems with
(1) data validity, (2) escalation adjustments, or (3) quantity
change calculations. Recent changes in the SAR process (as
noted in DoD Guide 7000.3, "Preparation and Review of Selected
Acquisition Reports," May 1980) are now being implemented to
correct these deficiencies. Older programs, however, cannot be
totally corrected instantaneously.

Clearly the importance of correct &1d sufficient data can
not be over emphasized, as the validity of any analysis is
jeopardized by the absence of these qualities. However, even
wit.1 the data as reported, the major conclusion is that analy-

sis of SARs is worthwhile as a general indicator of weapon system
cost status.

The computer outputs were generated by the Selected
Acquisition Report Analysis Model (SARAM) develoj-ed by Management
Consulting & Research, Inc. (MCR), Falls Church, Virginia.
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THIS BRIEFING COVERS THE TOPICS SHOWN HERE.
AN APPENDIX 1S ALSO INCLUDED WITH A NUMBER OF
Back-UP CHARTS WHICH MAY BE USEFUL TO DIFFERENT

AUDIENCES.,
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ANALYSIS OF
WEAPON SYSTEM COST GROWTH

TOPICS

L e

(] WEAPON SysTeM CosTs

- BACkGROUND/DEF INTT1ONS

- TypicaL Weapon System ProGrRAM CycLe
- Maen1TuDE oF CosT GRowTH

- TREND ANALYSIS

- 76 ~ 80 CoMPARISON By ProGram By SERVICE
- CosT GROWTH CATEGORY
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THe SeLecTED AcauisiTioN ReporTs (SARs) ARE
STANDARD, COMPREHENSIVE, SUMMARY STATUS REPORTS
PREPARED ON A QUARTERLY BAS!S FOR EACH "MAJOR"
WEAPON SYSTEM.

A SAR CONTAINS THE FOLLOWING INFORMATION:

(3 PROGRAM SUMMARY
OPERATIONAL/TECHNICAL CHARACTERISTICS
ScHEDULE MILESTONES
AcauisiTion CosT
ConTrRACTOR CosT
VARIANCE ANALYSES
BubGeT YEAR AND OuT YEAR PROGRAMS
Cost QuanTiTY CuRVES,

THE SAR THUS PROVIDES A CONSISTENT, QUARTERLY
SUMMARY OF THE STATUS OF EACH MAJOR ACQUISITION
PROGRAM WITH PROGRAM COST AND CHANGES IN COST BEING
A LARGE PORTION OF THE PRESENTED INFORMATION., MosT
oF THE SARS ARE CURRENTLY TRANSMITTED TO THE CONGRESS

AT THEIR REQUEST,
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SELECTED ACQUISITION REPORTS (SARs)

o STANDARD, COMPREHENSIVE, SUMMARY STATUS REPORT
oN MaJor DoD AcauisiTION SYSTEMS

-~ INITIATED - FALL 1967
- RequesTeD BY SASC - ApriL 1969

-  LeeaLLy Reauirep sy PL 94-106 - 1975
(FY76 APPROPRIATIONS BiLL)

o "MaJor” SysTems DEriInNITION FORMALIZED BY
PL 96-107 - Novemeer 1979

- $75M RDT&E
- $300M ProcUREMENT (INVESTMENT)
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A TYPICAL WEAPON SYSTEM PROGRAM UNDERGOES COST
GROWTH RELATED TO PROGRAM MILESTONES., A PLANNING
EsTiMATE (PE) 1s DEVELOPED AT THE TIME THE SECRETARY
OF DEFENSE APPROVES PROGRAM INITIATION. MILESTONE I
(ADVANCED DﬁvsppngN;) IS CONSIDERED AS PROGRAM
INITIATION FOR\SAR PURPOSES., A DEVELOPMENT ESTIMATE
(DE) 1S MADE AT THE TIME FULL-SCALE ENGINEERING DEVEL~-
OPMENT 1S INITIATED, CALLED MiLestone II., The DE
SERVES AS THE BASELINE TO WHICH ALL PROGRAM CHANGES
ARE THEN COMPARED, THE MAJORITY OF THE PROGRAM COST
GROWTH IS OBSERVED TYPICALLY IN THE TIME PERIOD AFTER
MiLesToNE Il AND PRIOR TO MiLESTONE III, APPROVAL FOR
PRODUCTION, PROGRAM COST GROWTH TYPICALLY CONTINUES
IN THE PRODUCTION PHASE, ALTHOUGH AT A MUCH LOWER RATE,

BECAUSE OF THE "MATURING” OF PROGRAMS OVER TIME,
IT IS BENEFICIAL TO SEPARATE CO3T GROWTH INTO TWO
CATEGORIES CORRESPONDING 10 SYSTEMS IN (1) DEVELOPMENT,
OR (2) PROCUREMENT.
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% CosT GROWTH

i A T

PE

DE CE,
TiMe IN MonTHS ArFTER DE

PE - PLANNING ESTIMATE
DE - DeVELOPMENT ESTIMATE

CED- CURRENT EsTIMATE (For SysTeMs IN DEVELOPMENT)
CEE- CURRENT ESTIMATE (FOorR SYSTEMS IN PROCUREMENT)
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THE MAGNITUDE OF COST GROWTH WILL VARY WITH THE
DEFINITION USED FOR COST GROWTH. THERE ARE CURRENTLY
THREE VIEWS ON COST GROWTH:

CURRENT "THEN-YEAR" DOLLARS ~ THIS VIEW 1§
IMPORTANT IN TERMS OF MEASURING BUDGET
EFEECTS STNCE IT INCLUDES ALL PROGRAM
CHANGES AND INFLATION, A PROGRAM CAN

SHOW COST GROWTH DUE ONLY TO INFLATION
SINCE ESCALATION RATES USED IN DEVELOPING
THE CURRENT OUT-YEAR BUDGETS ARE LIKELY TO
BE DIFFERENT FROM THE RATES USED FOR THE
DEVELOPMENT ESTIMATE, SCHEDULE SLIPPAGE
CAN ALSO CAUSE SIGNIFICANT GROWTH ATTRIBUT-
ABL ONLY TO INFLATION,

CoNsSTANT “"BAse-YEAR” DoLLARS = THIS VIEW
IS IMPORTANT IN MEASURING PROSRAM MANAGE-

MENT EFFECTS, COST GROWTH DUE TO INFLATION
IS NOT INCLUDED.

QUANTITY ADJUSTMENT - THIS VIEW IS IMPORTANT
TO ACCURATELY COMPARE THE DEVELOPMENT EsTi-
MATE (DE) To THE CurrRenT EsTiMATE (CE)., THe
ADJUSTMENT 1S MADE IN BASE-YEAR DOLLARS TO
EXCLUDE THE GROWTH DUE TO INFLATION., IN
ADDITION THE DE BASELINE IS ADJUSTED TO RE-
FLECT THE QUANTITY CHANGE IN BASE-YEAR
DOLLARS, THE ADJUSTED DE GIVES THE COST THAT
WOULD HAVE BEEN ESTiMATED AT MiLesToneE Il FoR
THE CURRENT QUANTITY,
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COST MAGNITUDE

THREE VIEWS ON "CoST GROWTH"

CURRENT "THEN-YEAR” DOLLARS: IMPORTANT
IN MEASURING BuDGET ErrecTs (INFLATION IMPACT)

ConsTANT "Base-YEAR" DOLLARS: IMPORTANT
IN MeEAsurRING PRoGRAM MANAGEMENT EFFECTS

QUANTITY ADJUSTMENT: IMPORTANT IN ACCURATELY
CompARING DEVELOPMENT EsTIMATE (DE) To
CurRReNT EsTiMATE (CE)
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THE E-2C PROGRAM COST HISTORY 1S PRESENTED AS AN
EXAMPLE CF THE TYPES OF COST GROWTH, THE COSTS SHOWN
REFLECT THE DecemBeR SAR oF EACH YEAR, THE CURRENT
EsTIMATE (THEN YEAR $) LINE SHOWS THA1 THE TOTAL PRO-
GRAM COSTS CONTINUE TO INCREASE, THIS 1S THE COST
GROWTH THE CONGRESS TENDS TO POINT TO AS A BUDGET
EFFECT, THE "TRUE" CosT GROWTH REGION REPRESENTS
BASE-YEAR DOLLAR GROWTH DUE TO ALL PROGRAM CHANGES
EXCEPT QUANTITY, “TRUE" COST GROWTH HAS REMAINED
ESSENTIALLY CONSTANT FOR THE LAST 4 YEARS. A LARGE
PORTION OF THE PROGRAM GROWTH IS DUE TO REPORTED QuAN-
TITY CHANGES (BAse YEAR $). HERE THE TOTAL QUANTITY
PROCURED HAS INCREASED. THE FIGURE ILLUSTRATES THE
NEED TO MAKE THE QUANTITY ADJUSTMENT WHEN CALCULATING
COST GROWTH, THE NEXT REGION IS COST GROWTH DUE TO
CHANGES IN ESCALATION RATES, WHICH IS CALLED Economic
EscaLATION IN THE SARs. THE LARGEST CATEGORY FOR
PROGRAM COST GROWTH 1S PROGRAM CHANGE RELATEDESCALA-
TION. THIS CATEGORY INCLUDES THE ESCALATION (OR .
INFLATION) ASSOCIATED WITH ALL PROGRAM CHANGES,
(QUANTITY, SCHEUDLE, ESTIMATING, ENGINEERING, OR
OTHERS). AFTER REMOVING THE VARIOUS COST CHANGES
FROM THE CURRENT EsTIMATE (THeN Year $), THE Deverop-
MENT ESTIMATE (THEN YeAr $) REMAINS., THE DIFFERENCE
BETWEEN THE DE IN THEN YEAR $ anD THE DE IN BASe YEAR
$ WAS THE PRE-PLANNED INFLATION INCLUDED IN THE DE,

CoST GROWTH FIGURES FOR THE THREE VIEWS ARE:
o CurreNT "THEN YEAR" DOLLARS - 542,5%
) ConsTANT "BASE YEAR" DOLLARS - 242,77
. QUANTITY AbDJusTMENT “TRUue” CosT

GROWTH - 36.3%
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COST IN BILLIOMS
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Current Estimate
(Then Year §)
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Quantity Change
(Base Year $)

Program Change
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Related Escalation

DEVELOPMENT ESTIMATE (Then Year $)~
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DEVELOPMENT ESTIMATE (Base Year $)
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THE CONSTANT DOLLAR COST GROWTH ADJUSTED FOR
QUANTITY FOR THE 55 SYSTEMS CAN BE SUMMARIZED AS
SHOWN, THE 55 SYSTEMS ARE GROUPED ACCORDING TO
ACQUISITION PHASE AND SERIVCE., THERE IS LITTLE
DIFFERENCE BETWEEN THE PGERCENTAGES FOR THE ACQUISI-
TION PHASES., THE COST GROWTH FOR SYSTEMS IN PROCURE-
MENT IS THE CUMULATIVE GROWTH BETWEEN THE CURRENT
EsTiMATE AND THE DEVELOPMENT ESTIMATE. IT THUS IN-
CLUDES THE LARGE COST GROWTH TYPICALLY OBSERVED
PRIOR TO MILESTONE IIl APPROVAL FOR PRODUCTION, AS
WELL AS THE USUALLY SMALLER GROWTH FOR SYSTEMS WHICH
0CCURS AFTER MILESTONE III. IT IS LIKELY THAT THE
CURRENT DEVELOPMENT SYSTEMS WILL EXHIBIT CONTINUED
COST GROWTH., THE PROBLEM OF WEAPON SYSTEM "AFFORD-

, ABILITY" MAY NOT BE DIMINISHING.

IN FACT, THE HIGH GRUWTH CURRENTLY ESTIMATED FOR
THE 19 SYSTEMS STILL IN DEVELOPMENT MAY BE A BAD S1GN
IF THE TYPICAL PROGRAM CYCLE SHOWN EARLIER HOLDS TRuE.,
THE DIFFERENCE BETWEEN 30 SepTeMBER 1980 ESTIMATES
(12.4% GRowTH) AND 31 DecemBer 980 estimaTes (23%
GROWTH) IS DESCRIBED IN THE APPENDIX,
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REAL COST GROWTH BY ACQUISITION PHASE
-~ AND BY SERVICE
(31 DECEMBER 1980, BASE YEAR §,

DE ADJUSTED FOR QUANTITY)

ACQUISITION
TOTAL PHASEY/ SERVICE

- A -

et olosollbbcide ot s o o ottt bbb . o

40 + i
35,27

30

1

25,49 25.9%
23.0% 23.9% 92,97

% GROWTH
S
1

10 ~

19 1N DEVELOPMENT
26 1N PROCUREMENT

55 SARs
17 Army
15 Aig FoRce
23 Navy

1/ CoST GROWTH IN PROCUREMENT 1S CUMULATIVE, INCLUDING COST
GROWTH IN DEVELOPMENT
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INDIVIDUAL HIGH COST GROWTH SYSTEMS STILL IN
DEVELOPMENT (TWO PER SERVICE) ARE COMPARED TO THE
ToTAL, AcQuisITION PHASE, AND SERVICE COST GROWTH
PERCENTAGES, SINCE THESE $IX SYSTEMS STILL IN
DEVELOPMENT ARE ALREADY ESTIMATED AS HAVING COST
GROWTH MORE THAN TWICE THE AVERAGE, THEY SHOULD BE

WATCHED CLOSELY.
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INDIVIDUAL HIGH COST GROWTH SYSTEMS NOW IN THE
PROCUREMENT PHASE OF ACQUISITION ARE COMPARED TO THE
ToTAL, AcQUISITION PHASE AND SERVICE COST GROWTH PER-
CENTAGES., [T MAY BE 00 LATE TO EFFECT CHANGES
WHICH WOULD REDUCE COST FOR THESE SYSTEMS.
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i INDIVIDUAL PROGRAM PERCENT CoST GROWTH 1S

'5: PLOTTED AGAINST “AGE" OF THE SYSTEM MEASURED IN

’ Years SINCE DEVELOPMENT ESTIMATE. WE'VE USED THE

DSARC II pate As THE DE TIME., SOME REPRESENTATIVE' !
PROGRAMS ARE IDENTIFIED AND THE DISTINCTION IS MADE %
BETWEEN DEVELOPMENT AND PROCUREMENT PROGRAMS. AN E
ANNUAL GR~wTH RATE OF 3,9% 1S COMPUTED FOR THE 55 §
SAR PROGRAMS, A CHART AND SEVERAL TABLES IN THE ?
APPENDIX SHOW MORE DETAIL BY SERVICE, ;




AS OF 31 DECEMBER 1980 (BASE YEAR §,
DE ADJUSTED FOR GUANTITY)
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A HISTORY OF ANNUAL GROWTH RATES FOR THE SAR
SYSTEMS 1S SHOWN. FRoM 1972, THE YEAR THE CosT
AnaLYs1s IMPROVEMENT GrRoup (CAIG) WAS FORMED, UNTIL
1975 MAJUOR REDUCTIONS IN ANNUALIZED COST GROWTH WERE
ACHIEVED. THESE DATA WERE IN THEN YEAR DOLLARS BE-
CAUSE THE BASE YEAR DOLLAR REPORTING REQUIREMENT WAS
NOT INITIATED UNTIL 1975, Tﬁé MARCH 1975 AND DECEMBER
1980 FiGURES ARE BASE YEAR DOLLARS ADJUSTED FOR QUAN-
TITY. THE COST GROWTH FIGURES FOR MarcH 1975 (3.7%)
AND DecemMBER 1980 (3.9%) ARE ROUGHLY EQUIVALENT GIVEN
THE STATISTICAL UNCERTAINTY OF THE ESTIMATING PROCESS.
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HI‘STORY OF ANNUALIZED SAR PROGRAM
GROWTH RATES (46 SARs-DEC 72,
53 SARs-JUNE 74, 50 SARs-MAR 75,

55 SARs-DEC 80)
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ANNUAL GROWTH RATES FOR EACH SERVICE AND BY
ACQUISITION PHASE ARE PRESENTED. THE ARMY SHOWS
A LOWER GROWTH RATE FOR SYSTEMS IN DEVELOPMENT AND
A HIGHER GROWTH RATE FOR SYSTEMS IN PROCUREMENT WHEN
COMPARED TO THE OTHER SERVICE FIGURES, THE AIR FORCE
SHOWS THE LOWEST RATE FOR SYSTEMS IN PROCUREMENT AND
ROUGHLY THE SAME RATE AS THE ALL SERVICE FIGURES FOR
DEVELOPMENT AND IN ToTAL. THE NAVY SHOWS A MuCH
HIGHER RATE FOR PROGRAMS IN DEVELOPMENT AND ROUGHLY
THE SAME RATES FOR THE OTHER TWO CATEGORIES., GIVEN
THE NUMBER OF SYSTEMS, THE NAVY DEVELOPMENT COST
GROWTH RATE 1S SOMEWHAT ALARMING.
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PER CENT ANNUAL GROWTH RATES
AS OF 12/80 (NUMBER OF SYSTEMS)

SERVICE

ARMY
AIR Force
Navy

ALL

DEVELOPMENT

(6) 3.7
(7) 5.0
6) 7.8

(19) 4.9

" PROCUREMENT

a1 4,8

8) 3.1
(17) 3.5
(36) 3.8

TOTAL

—————

(17) 4,5
(15) 3.6
(23) 3.8

(55) 3.9
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CoST GROWTH FIGURES FOR SYSTEMS FOR THE PERIOD
DeceMBerR 1976 vo DecemBer 1980 ARE SHOWN, THE ARMY
SHOWS AN AVERAGE (AGGREGATE) PERCENT GROWTH OF 31,1%

FOR NINE SYSTEMS. THIS 31,17 OVERALL GROWTH IS THE
EQUIVALENT OF A 7.0% ANNUALIZED GROWTH RATE. THE AIR
FOrRCE AND NAVY FIGURES ARE CONSIDERABLY LESS THAN THE
ARMY FIGURES, BUT THE MIX OF TYPES OF SYSTEMS 1S CLEARLY
DIFFERENT FOR THE THREE SERVICES.
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SERVICE

ARMY
A1rR Force
NAVY

ALL

SYSTEMS

———— ——

9
7
11
27

AVE® \GE
% GROWTH ANNUALIZED

OVER PERIOD % GRONTH

31,1 7.0
14.2 3.4
12.2 2.9

19.9 4.4
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THE COST GROWTH STATUS OF THE NINE ARMY SYSTEMS
1S DISPLAYED., MoST SYSTEMS MADE THE TRANSITION FROM
DEVELOPMENT TO PROCUREMENT IN THIS TIME PERIOD., MosT
SYSTEMS ALSO SHOW CONSIDERABLE COST GROWTH FOR THE
PERIOD.,
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PERCENT GROWTH
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THE COST GROWTH STATUS OF THE SEVEN AIR FORCE
5 SYSTEMS 1S DISPLAYED, SEVERAL SYSTEMS EXHIBIT ONLY
{ NOMINAL COST GROWTH FOR THE PERIOD. NOTE THAT THE
f ' A-10, F-15, anD E-3A WERE IN PROCUREMENT DURING
THIS FOUR-YEAR PERIGD, ]
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THE COST GROWTH STATUS FOR THE ELEVEN NAVY SYSTEMS
IS DISPLAYED, MOoST SYSTEMS EXHIBIT NOMINAL COST GROWTH
OR REDUCTIONS IN COST GROWTH OVER THE PERIOD, MosT oF
THESE PRCGRAMS WERE IN PROCUREMENT DURING THE PERIOD.
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~ COST GROWTH - 12/76 TO 12/80
. (BASE YEAR $, DE ADJUSTED
" FOR QUANTITY)
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5% THE TOTAL COST GROWTH FOR THE 55 SAR sYSTEMs ?

1o DIVIDED INTO ToTAL EscALATION AND Base-YEAR
DOLLAR CHANGES, ESCALATION ACCOUNTS FOR ALMOST
THREE-QUARTERS OF THE TOTAL COST GROWTH,
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COST GROWTH BY CATEGORY
- ALL SERVICES
(ESCALATION vs BASE YEAR)

o~

FA-TOTAL ESCALATION = T3.9%
B-BASE YEAR DOLLAR CHANGES = 26.1%
TATAL = 160.68%




THe TotAaL ESCALATION IS DIVIDED INTO EcoNomIc
EscaLATION AND PROGRAM CHANGE RELATED ESCALATION,
EconoMic ESCALATION, OR ESCALATION DUE TO INCREASED
INFLATION RATES, USED IN PREPARING THE CuRReNnT EsTi-
MATES ACCOUNTS FOR 26,97 OF THE TOTAL COST GROWTH,
THE PROGRAM CHANGE RELATED EscALATION OF U47.0% 1s
THE INFLATIONARY IMPACT OF THE BAse-YEAR DoLLAR
CHANGES MADE TO PROGRAMS (E.G., DUE TO QUANTITY,
SCHEDULE, ENGINEERING, SUPPORT, OR ESTIMATING CHANGES), ;
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- ALL SERVICES
| (TYPES OF ESCALATION)
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A-ECOMCMIC ESCALATION =

E-FPROGRAM CHAMGE RELATED ESC -

C~BRSE YEAR DOLLAR CHAMNGES
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THE BASE-YEAR DoLLAR CHANGES ARE DIVIDED INTO
THE VARIANCE CATEGORIES USED IN THE SAR TO REPORT :
PROGRAM CHANGES., QUANTITY CHANGES ACCOUNT FOR
9,47 OF THE TOTAL GROWTH; ENGINEERING, 2.5%;
SuppoRT, 3.0%; ScHEDULE, 3.9%; AND ESTIMATING AND
OTHER, 7.3% OF THE TOTAL COST GROWTH. THIS MAY BE
SURPRISING TO MANY SINCE WE OFTEN BLAME "ENGINEERING
CHANGE PROPOSALS (ECPs)” FOR MUCH OF COST GROWTH.
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- COST GROWTH BY CATEGORY
— ALL SERVICES (INC! UDING BREAKOUT OF
BASE YEAR DOLLAR CHANGES)
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A-ECOMNOMIC ESCALATION

B-PROGRAM CHANGE RELATED ESC

C-QURAMTITY

D-EMG INEER IMNG

E-SURPORT

F-SCHEDULE
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THE 26.1% OF TOTAL COST GROWTH DUE TO BASE-YEAR
DoLLAR CHANGES IS CONSIDERED HERE. OF THE CONSTANT
OR BASE-YEAR DOLLAR CHANGES, QUANTITY 1S THE REASON
FOR 36,0% OF THE COST GROWTH; ENGINEERING, 9.6%;
SupporT, 11.5%; ScHEDULE, 14.87; AND ESTIMATING AND
OTHER, 28,17, WHILE QUANTITY CHANGES ACCOUNT FOR
THE LARGEST PERCENTAGE, THE HIGH ESTIMATING COST
GROWTH INDICATES THAT MANY SYSTEMS HAVE HAD THEIR
COST RAISED DUE SOLELY TO RE-USTIMATING RATHER THAN
TO ANY DIRECT PROGRAM.CHANGES. THIS MAY INDICATE
THAT POOR INITIAL ESTIMATES WERE MADE., THE APPENDIX
NOTES THAT $5.9B out oF $14,0B (427) oF THE QUARTERLY
BASE-YEAR DOLLAR CHANGES (SEPTEMBER-DECEMBER) WERE

DUE TO ESTIMATING ERROR,
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COST GROWTH BY CATEGORY
- ALL SERVICES
(BASE YEAR DOLLAR CHANGES)

n
)

A-QUANTITY =26, 8%

B-ENGINEER ING = 9.6eM
C-SUPPORT =  11.35%
D-SCHEDULE = 14.3%

168 . &2

E-ESTIMATING AMD OTHER
TOTAL

P v

v Lt o bt i, B 5 1t bk o e

! .
L_...m.Mmqum)( T

e . Gl

i i il kGl ok vy s e,




S S U .

§
A
i

.
i
4
i

¥ W STALEEEEe -

o SR e | 5 b o g n—
d R g L L o
P

[

THE MAJOR CONCLUSIONS OF THIS BRIZF ANALYSIS
of THE Decemeer 1980 SARS ARE PRESENTED.
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CONCLUSIONS
"NUMBERS TO RETAIN"

THe $318.0B ror 55 SAR SysTems 1s 129.9% ABOVE THE
$138,3B But, THIs 1s ONLY 25,47 GROWTH IN
ConNsTANT “"BASE YEAR” DOLLARS

THE THREE SERVICES EXPERIENCED SUBSTANTIALLY DIFFERENT
Cost GrowtH (35,2%-A, 23,97-AF, 22.97-N)

THe 19 SysTems StitL IN DEVELOPMENT SHow A 23.0%
GROWTH, CoMPARED TO 25.97% GROWTH CALCULATED FOR THE

36 SysTems Now IN PROCUREMENT; THIS MAY IMPLY
DeveLOPMENT CoST GROWTH PROBLEM

THE 55 SARs HAVE ExPERIENCED $169.6B IN INFLATION OF WHICH
$36.9B Was ANTicIPATED IN THE DE. THus $132.7B or 74% 1s
UNANTICIPATED INFLATION

ON AN ANNUALIZED BAsis, THE GRowTH RATE oF 3.97 1s Amout
THE SAME AS 5 Years Aco (3.77)

THe ConsTANT DoLLAR GRowTH (26%) 1s CoMPOSED OF
QUANTITY CHANGES (367%), EsTiMATING (287%),
ScHepuLe (15%), SupporT (117%), EncINEERING (107%)
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APPENDIX
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TH1s APPENDIX CONTAINS ADDITIONAL DETAILED_ j
DEFINITIONS, DATA AND ANALYSIS RESULTS AS NOTED, f

OF PARTICULAR INTEREST ARE THE QUARTERLY GROWTH ]
CHARTS., THEY NOTE THAT $50B OF COST INCREASES WAS ;
EXPERIENCED IN ONE QUARTER - THE LARGEST AMOUNT EVER 1

SEEN.
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BACK-UP CONTENTS

SAR QUARTERLY GRowTH (30 SepTemBeR-31 DecemBer 1980)
DEFINITIONS _
Base YEAR $ ResuLTs

THEN YEArR $ ResuLTs

CosT GROWTH BY CATEGORY BY SERVICE

ToTrAL DoLLAR CosT GROWTH CHARTS
PEr-PrROGRAM AVERAGE CosT GROWTH

E~2C ProcrAM CosT HisTORY

ANNUAL1ZED PROGRAM CosT GROWTH CHART
GROWTH RATE DATA

AnaLysts oF DSARC II vs DCP DaTes
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SAR QUARTERLY GROWTH_ |
(30 SEPTEMBER 1980 - 31 DECEMBER 1980)
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AN ANALYSIS OF REAL COST GROWTH WAS ALSO PERFORMED
on THE 30 SepTEMBER 1980 SARs. A COMPARISON OF THESE
RESULTS TO THE 31 DEceMBER 1980 RESULTS SHOWS MAJOR
DIFFERENCES. THE AVERAGE COST GROWTH FOR SYSTEMS IN
DEVELOPMENT HAS ALMOST DOUBLED, THIS CHANGE NEEDS TO
BE STUDIED THOUGH IT MAY MERELY REFLECT A CHANGE IN
THE ADMINISTRATION'S APPROACH TO THE COST OF WEAPON
SYSTEMS,
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 COMPARISON OF REAL COST GROWTH
BY ACQUISITION PHASE

30 SEPTEMBER 1980 TO 31 DECEMBER 1980 |
(DE ADJUSTED FOR QUANTITY)
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THE QUARTERLY CHANGE WAS OVER $50B, THE LARGEST
IN SAR HISTORY. THE BASIC REASONS FOR THIS GROWTH
ARE SHOWN HERE. BY FAR THE LARGEST GROWTH IS THE
ESCALATION RELATED TO PROGRAM CHANGES, OF PARTICULAR
CONCERN IS THE CONSTANT OR BASE-YEAR DOLLAR GROWTH
DUE TO ESTIMATING/OTHER., ESTIMATING ACCOUNTS FOR
427 ($5.9B out oF $14,0B) oF THE BASE-YEAR DOLLAR
CHANGES |
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. SAR QUARTERLY GROWTH
(30 SEPTEMBER 1980 - 31 DECEMBER 1980)

o  $50.1B GROWTH THIS QUARTER
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A—ECONOMIC ESCALATION
E-FROGRAM CHAMGE RELATED ESC
h C—QUAMTITY

1 L—EMG INEER ING

i E-SUPPORT

F—SCHEDULE

G—ESTIMAT ING,OTHER

¥ 3.6E
$3.5B
4.4B
1.4B
1.7B
B.&E
.98
$26.1B
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THe $5.9B oF BASE-YEAR DOLLAR ESTIMATING CHANGES |
1S DUE PRINCIPALLY 7O FIVE MAJOR WEAPON SYSTEMS:

xM-1

FVS (MICV)
F-18

CG-47

ALCM

THESE SYSTEMS NEED TO BE WATCHED CAREFULLY.
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SAR QUARTERLY GROWTH
(30 SEPTEMBER 1980 - 31 DECEMBER 1980)

o $5,9B ESTIMATING GROWTH THIS QUARTER

A—=KM—-1 C(ARMYD = $1242.8 M
E-FWS(MICW) (ARMY) = $ 248.8 M
C—F—=12 (Mav'Ys = $2251.6 M
O—-CG=47 CNEVY 2 = % 539.2 M
E-ALCHM <(AIR FORCE) = £ 237.3 M
F-ALL OTHEES = % 941.1
TOTAL = 3$3868.E
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DEFINITIONS

An analysis of cost growth in weapon systems depends on

several major considerations:

° Whether changes in quantity are taken into account:

SAR program values are frequently presented

(by GAO and Congress) as totals even though
procurement quantities are often changed over
10-15 year periods between the Development
Estimate and Current Estimate. We call this
"Unadjusted" cost growth. But quantity changes
should be reflected in the analysis.

Two methcds exist for making the quantity ad-
justment. The Current Estimate can be adjusted
for cost due to guantity changes back to the
Development Estimate quantity; alterrdatively,
the Development Estimate can be adjusted for
cost due to quantity up to the Current Estimate
guantity.

The first method stabilizes the quantity at

that level used in the original Development
Estimate (DE). This is useful for tracking an
estimate over time since the quantity tracked

is always that of the DE. The second method
adjusts the Develcpment Estimate to the quantity
currently being considered. This latter method
of adjustment is used by 0OSD, but does not allow
comparison between quarterly reports at a con-
stant guantity. For examining Then-Year costs,
only the DE adjustment was used so as to be con-
sistent with GAO and Congressional data.

° Whether escalation has been separated out:

SAR program estimates have been prepared (since
1975) in both Base-Year (constant) and Then-Year
(inflated) dollars even thcugh projecting infla-
tion over the next five years (escalation) is
extremely uncertain. An apparently small change
in Base-Year dollars (e.g., schedule slippage)
can cause a large change in Then-Year dollars

due to bcth Economic Escalation and Program Change

Related Escalation.

[
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° Whether growth is computed for all programs at the '
same stage of development (acquisition phase): 3

Cost tends to increase {even in constant dollars)
as a program matures. Thus, cost growth for a 2
set of programs still in RDT&E is probably far E
less than that for a set of programs in pro-~ E

duction. Aggregating all programs, irrespective E

of age or maturity, tends to hide the full mag- 3

nitude of the cost growth. ;

° Whether growth is considered on a total gross dollar E
basis or on a per-program average basis: 3

Smaller dollar value systems tend to grow more
(on a percentage basis) than large programs.
Unless broken out on a per-~program basis, the
poorer performance on the smaller programs is

hidden by the greater cost stability of the
larger ones. ‘

bt el i e il s

This briefing shows cost growth aggregations both
on a total basis and on an average percent growth
per~program basis.
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Cost growth in this briefing accounts for the considerations

above. Particular definitions relevarnt to the discussion below
are as follows:

é () Development Estimate - These are the estimates made 3
| at the time the program passes Milestone II (DSARC II) ;
d énd enters full scale engineering development. ]
; ) Current Estimate -~ This is the December 1980 cost

T T ST LT TP
m:l'r" piki] ¥ i 1

estimate reported by the Project Manager. It is the
amount of the Development Estimate plus all cost

changes to the program due to various causes includ-
ing escalation and quantity.

i it

° Cost due to Quantity Changes - These are the costs
associated with a change in the quantity requirements

between the Development Estimate and the Current 3
Estimate. .

F T P

™ Base-Year Dollars - This item refers to constant dol-

lars of the year in which the original Development
Estimate was made.

Then-Year Dollars - This term refers to current dol- ]
lars which are Base-Year dollars inflated to current 1
levels by applying the annual escalation rates. 3
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; ' Cost due to Other Program Changes - The cost encom- i
passes changes due to reasons other than quantity, in- i
cluding engineering, support, schedule estimating k

error and "other" reasons.




° Program Change Related Escalation ~ The escalation

associated with Program Changes is added to the Base- E
Year costs to obtain Then-Year dollar estimates. 19
° Economic Escalation - This escalation pertains to k
those changes which result solely from economic con- 3

ditions. Many people use the term inflation to rep- 3
resent historical price level changes, and escalation ;
to represent those changes predicted to occur in the 3
future. A change in escalation rate from 6% to 8% g
annually would result in an Economic cost increase i
to the program,

Results below show the detailed analysis by weapon system. E
Both tabular and graphic representations are used to illustrate i

f:2e

results in terms of:

° "Base-Year" or constant dollar cost growth as well :
as "Then-Year" or current (escalated) dollar cost [
growth, i

° Individual weapon system, 5

° Type of system (Army, Air Force, Navy),
Acquisition Phase (Development or Procu.:.ement).
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The remainder of the report contains detailed listings

of individual weapon system programs.
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